Synthetic nano-LDL with paclitaxel oleate as a targeted drug delivery vehicle for glioblastoma multiforme.
The low density lipoprotein (LDL) receptor has been shown to be upregulated in GBM tumor cells in vitro and is therefore a potential molecular target for the delivery of therapeutic agents. A synthetic nano-LDL (nLDL) particle was developed as a drug delivery vehicle targeted to GBM cells by incorporating a lipophilic prodrug, paclitaxel oleate, into the particle. Nano-LDL containing paclitaxel oleate (nLDL-PO) was constructed by combining a synthetic peptide containing a lipid binding motif and the LDL receptor (LDLR) binding domain of apolipoprotein B-100 with a lipid emulsion consisting of phosphatidyl choline, triolein, and paclitaxel oleate. Paclitaxel oleate incorporated into the core of the lipid particle. nLDL-PO cell survival in GBM cell lines was found to be time, concentration, and cell line dependent. Cell killing was observed with short drug incubations and exhibited saturation at 6 h. nLDL-PO cell survival improved in the presence of the LDL receptor inhibitor, suramin, demonstrating that the drug was delivered via the LDL receptor. Collectively, these data strongly suggest that the synthetic nano-LDLs can incorporate lipophilic drugs and are capable of killing GBM cells. nLDL-PO has the potential to serve as a selective drug delivery vehicle for targeting GBM tumors via the LDL receptor.